Plasmids from the gut microbiome of cabbage root fly larvae encode SaxA that catalyses the conversion of the plant toxin 2-phenylethyl isothiocyanate.
Cabbage root fly larvae (Delia radicum) cause severe crop losses (≥ 50%) of rapeseed/ canola and cabbages used in the food and biofuel industries. These losses occur despite the fact that cabbages produce insecticidal toxins such as isothiocyanates. Here we describe the cabbage root fly larval gut microbiome as a source of isothiocyanate degrading enzymes. We sequenced the microbial gut community of the larvae and analysed phylogenetic markers and functional genes. We combined this with the isolation of several microbial strains representing the phylogenetic distribution of the metagenome. Eleven of those isolates were highly resistant towards 2-phenylethyl isothiocyanate, a subset also metabolized 2-phenylethyl isothiocyanate. Several plasmids appeared to be shared between those isolates that metabolized the toxin. One of the plasmids harboured a saxA gene that upon transformation gave resistance and enabled the degradation of 2-phenylethyl isothiocyanate in Escherichia coli. Taken together, the results showed that the cabbage root fly larval gut microbiome is capable of isothiocyanate degradation, a characteristic that has not been observed before, and may help us understand and design new pest control strategies.